In the wake of the Rohingya population's mass migration from Myanmar, one of the world's largest 10 refugee settlements was constructed in Cox's Bazar, Bangladesh to accommodate nearly 900,000 new 11 refugees. Refugee populations are particularly vulnerable to infectious disease outbreaks due to many 12 population and environmental factors. A large measles outbreak, with over 2,500 cases, occurred among 13 the Rohingya population between September and December 2017. Here, we estimate key epidemiological 14 parameters and use a dynamic mathematical model of measles transmission to evaluate the effectiveness 15 of the reactive vaccination campaigns in the refugee camps. We also estimate the potential for subsequent 16 outbreaks under different vaccination coverage scenarios. Our modeling results highlight the success of 17 the vaccination campaigns in rapidly curbing transmission and emphasize the public health importance 18 of maintaining high levels of vaccination in this population, where high birth rates and historically low 19 vaccination coverage rates create suitable conditions for future measles outbreaks.
Triangle(0.05,0.25,0.15) Given the low vaccination rates in Myanmar [16] , we assumed that most Rohingya adults were already immune to measles due to a resultant low average age of first infection. This assumption seems reasonable given that 83% of suspected cases were among children < 5 years old, and 96% of suspected cases were among children < 15 years old during the 2017 outbreak [9] . Approximately 50% of the Rohingya population in Cox's Bazar is < 15 years old [16, 22] . 72% of measles cases in the 2017 outbreak as of November 18, 2017 had no history of measles vaccination [9] . had not been implemented in 2017 and under different vaccination scenarios for the next outbreak ( Figure 1 ). The 90 model assumes random mixing in the population and does not consider age-dependent heterogeneity in transmission . The model tracks the number of individuals that move between the compartments each day and is run for one year using the ordinary differential equations 1-3.
To model the impact of vaccination on subsequent measles epidemics, we assumed a total Rohingya population size of 870,534 as of April 2019 [1] . The SIR model described above (Figure 1 
where VC is ≥ 1 dose coverage of the Measles, Mumps, and Rubella (MMR) vaccine, VE is the median effectiveness 
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When our model is applied to the current population size under different vaccination scenarios, the model estimates 155 that the median number of measles cases after two years would range from approximately 74,500 cases if 90% of 156 the population is vaccinated to 90,000 cases under the scenario of a 10% vaccination coverage rate ( Figure 4A ).
157
These results contrast with the larger median estimate of approximately 93,700 cases, or 11% of the total Rohingya 158 population, predicted for the next measles outbreak in this setting under the scenario of no vaccination (Supplementary 159 Figure 3 ). Vaccination therefore has the potential to avert between approximately 4,000 and 19,000 cases over two 160 years depending on the coverage rate. Figure 4B shows estimates in terms of boxplots to reflect the uncertainty in . 167 We find that nearly 77,000 cases were averted over the course of one year due to vaccination in the 2017 outbreak.
168
The daily effective reproductive number declined from its maximum value of 4.3 at the end of week 5 to below 1 by 169 the middle of week 11. When we apply our model to estimate the impact of vaccination on subsequent outbreaks, 
